Introduction
Most consumers prefer eggs produced through alternative production systems that apply food safety regulations since animal rights started to be considered important in egg production systems (Anderson 2009 ). There are various alternative production systems available such as free range, organic, enriched cage, aviary and deep-litter systems.
Hen strains and husbandry systems are effecting the egg quality traits (Doley et al 2010; Angelovičová et al 2014; Nistor et al 2014; Yang et al 2014; Hanusová et al 2015; Nistor et al 2015) .
It has been determined that the strains used in production shown different reaction to husbandry systems (Leyendecker et al 2001) . It has been reported by Doley et al (2010) that the body weight of hens reared in deep-litter systems are higher than those reared in the free range and semi-intensive systems. Hill (1986) stated that the egg eating habit is more common in deep-litter systems compared to aviary, strawyard, perchery and free range systems.
It is observed that producing eggs in the cage system is more hygienic and economic compared to the other systems, however, it creates the disadvantage of limited movements for hens. It has been reported that the eggs produced through cage system have darker yellow yolks and they are heavier in weight and the hens have lower mortality, feed consumption, body weight, dirty and cracked egg rate (Wegner 1982) . Sekeroglu et al (2010) emphasized that husbandry systems have to be studied in detail.
Since egg production is important in alternative production systems in terms of both variation and animal welfare, the effects of these systems on productivity and quality should be investigated in detail. Although various studies on the subject exist, they are not sufficient.
In this research, it was aimed to compare hens reared in deep-litter systems and free range systems in terms of certain productivity traits.
Material and Methods
A total of 300 Lohmann Brown hens, with 150 hens in each of the groups were used in the study. The study was carried out with a research henhouse in Ordu city located in the Black Sea Coast which has a humid and warmish climate in the summer and temperate and rainy climate in the winter. This research was conducted between July 2015 and July 2016. In the free range system, a green area of 4 m 2 was allocated for each hen out of the henhouse. Green area is consist of Trifolium repens, Trifolium pretense, Lolium perenne, Festuca rubra, Urtica dioica, Bellis perennis and Primula spp. Five hens were placed in each meter square in henhouse. The chemical composition of feed materials was given in Table 1 . The hens were placed in henhouse at 16 weeks of age. In the study, the lighting period was applied as 13 hours up to 18 th week and after the 18 th week it was stabilized at 16 hours with 1 hour increment per week increase. The water and feed were provided ad libitum. This study was conducted in accordance with the ethical rules concerning the animal rights in Turkey.
Measurements

Body weight at 18 week of age
Body weight of all hens in the research groups were weighted individually at 18 weeks of age using a scale with 0.01 g sensitivity.
Egg production age
Egg production ratio was calculated based on the age (day) of the hens reached 50% egg production.
Egg production
By considering the eggs produced in each replication, hen-day % was calculated.
Egg weight
From periods of 4 weeks, 20% of the eggs from each reproduction were selected randomly and weighed using a scale with 0.01 g sensitivity.
Feed consumption
Feed consumption was calculated with Equation 1.
Feed consumption (g)= (Given feed (g) -remaining feed (g))/(Number of hens x day)
(1)
Feed efficiency
Feed efficiency was calculated with Equation 2.
Feed efficiency= Total given feed (kg)/Total produced eggs (kg) (2)
Final body weight
The body weights of all hens in the research groups were weighted individually at 52 weeks of age using a scale with 0.01 g sensitivity.
Viability
Viability was calculated from 18 to 52 weeks considering the dead hens at each replication with 
Statistical analysis
For all traits included in the study, the control of normal distribution was done by using Kolmogorov-Smirnov test. T-test was used in the evaluation of the traits which fulfill the assumptions. For the data expressed as rates and %, angle transformation was applied. 
Results and Discussion
As a result of the evaluation of the data obtained in the research, findings regarding the body weight of beginning of period, 50% egg production age, egg production and egg weight are presented in Table 2 .
Feed consumption, feed efficiency, viability and final body weight values are presented in Table 3 . Out of the traits considered in the study, it was determined that there is no significant difference in terms of body weight at 18 week of age, 50% egg production age, hen-day egg production, egg weight, feed efficiency and viability between husbandry systems (P>0.05), whereas there is a significant difference in terms of final body weight (P<0.05).
Since the hens had been reared in deep-litter system until they were transferred into the research henhouse a difference is not expected in terms of body weight at 18 week of age between husbandry systems. However Malik & Singh (2010) have reported that there are important differences between husbandry systems in terms of body weight at 18 week of age. In the study, the hens have similar body weight at 18 week of age showed that the hens used in this study were homogeneous. The hens carried similar traits in regard to reaching 50% production age in respect to husbandry systems in this study. In a study by Sekeroglu et al (2010) which using Atak-S hybrids were used, the 50% production age was reported to be 168.75 days in deep-litter system and 160 days in free-range system. In both husbandry systems, the hens had similar egg production traits. On the contrary, this could be regarded as on important for animal welfare. The free range system provides an environment where hens can move more freely compared to the deeplitter system. Senčic´ & Butko (2006) have reported that the egg production rate of hens reared in free range system is lower than that of those reared in cage system. On the other hand, Sekeroglu et al (2010) have reported that the egg production in deep-litter, free-range and cage systems are 96.44, 118.08 and 111 respectively, whereas Pavlovski et al (1992) have reported that with Isa Brown hens in a production period of 72 weeks in the same order egg production is 291, 255 and 248.
In our study, it was determined that the husbandry systems do not affect egg weight. However, Doley et al (2010) , found that egg weight is higher in deep- litter system, and Pavlovski et al (1992) pointed out that egg weights differ in cage, deep-litter and free range systems. Senčic´ & Butko (2006) reported that eggs in free range system are heavier than those in cage system whereas Torges & Matthes (1975) , Wegner (1982) , Pavlovski et al (2004) , Clerici et al (2006) and Samiullah et al (2014) reported that eggs produced in free range system are lighter than those produced in cage system. It is believed that different findings reported in different studies could be due to the fact that the free range systems have not reached a standard structure like the other systems.
The husbandry systems focused in the study have affected feed consumption and feed efficiency similarly. Pointing out that husbandry systems are effective on feed consumption, Sekeroglu et al (2010) stated that in Atak-S hens feed consumption in deep-litter, free-range and cage systems are 157.21, 146.7 and 134.33 g respectively, Pavlovski et al (1992) reported that feed consumption for each egg in cage, deep-litter and free range system are 172, 166 and 178 g. In the study by Senčic´ & Butko (2006) it was found that hens reared in the free range system consume more feed compared to those reared in cage system. Although it was not reported in studies, it was predicted that there could be differences in findings also in terms of feed efficiency. In this study, that no difference was found in terms of feed consumption and feed efficiency could be due to the fact that green grazing grounds provided in the 4 m 2 area allocated to each hen. Moreover, the final body weights of hens reared in the deep-litter system was found to be higher than those reared in the free range system. It was predicted that, this stems from the fact that hens accommodated in the deep-litter system move less compared to the hens in the free range system. It was thought that, no difference was found in terms of feed consumption and feed efficiency between husbandry systems because the body weight of hens in the deep-litter system is higher than those in the free range system. In a study conducted by Doley et al (2010) hens reared in the deep-litter system gain more body weight compared to those reared in the free range and semi intensive systems. This result supports the research findings of the present study. However, Pavlovski et al (1992) reported that the body weight of Isa Brown hens reared in cage, deep-litter and free range systems after 72 weeks of production are 1810, 1866 and 1912 g respectively. This result contradicts with the findings of the present study.
The viability values of the hens used in the study through 52 week production period were not affected by the husbandry systems. In a study comparing deep-litter, free range and cage husbandry systems, Wegner (1982) reported that mortality was lower in the cage system. In their study compared cage, deep-litter and free range systems using Isa Brown hens. Pavlovski et al (1992) reported the death rates through a production period of 72 weeks 10.8%, 4.3% and 7.7%, respectively. In this study, the lowest mortality was observed in the deep-litter system.
In this study, there was no difference in yield characteristics between husbandry systems. It is thought that this is caused by the fact that hens fed on the same feed.
Conclusions
When the research results are evaluated, it is seen that there is not an important difference between the two husbandry systems in terms of production traits. In the study, the difference emerging in terms of final body weight has pointed to positive results in favor of free range system. Considering animal rights and consumer preference, it could be said that free range husbandry is a more suitable option provided that the conditions specified in the study are met. However, the climate conditions of the region should be primarily taken into account in the application of free range system. It would be more suitable for free range egg production husbandry to be applied in regions with temperate climatic conditions which are neither too cold or too hot and at the same time where green grass is found in open areas throughout the year.
